Arctic terrestrial ecosystems are particularly vulnerable to the effects of ongoing and 14 predicted climate changes. The current states of environmental biodiversity and ecological 15 networks in the Arctic need to be known and understood in order to monitor how they change 16 and how these changes may influence the particular components of the ecosystem. Despite the 17 fact that the Arctic tundra is generally poor in nutrients, it has a surprisingly high biodiversity, 18 especially of invertebrates and microorganisms. Besides macroclimatic features, there may be 19 local factors influencing biodiversity, such as microclimate, water availability or large seabird 20 colonies depositing guano. This last can have a substantial impact on the soil's 21 physicochemical features, and consequently the distribution, number and diversity of tundra-22 associated plants and animals in the vicinity of the colony. Changes in the Arctic biodiversity 23 and the functioning of the ecosystem at all trophic levels are difficult to investigate using 24 traditional methods. In this review, we discuss how modern molecular techniques, including 25 at both the micro-and the macro-scale and how they can complement the more traditional 27 approaches to studying ecological networks in the Arctic. 28
Metagenomics in environmental research 244
Metagenomics is the study of genetic material recovered from microorganisms that 245 cannot be cultured with the use of currently known molecular methods, directly from their 246 natural environment (Handelsman et al. 1998 in a laboratory, creating a library that contains the genomes of all the microbes found in that 259 environment (Handelsman et al. 2007) . 260
Recent advances in high-throughput sequencing technologies provide access to the 261 culture-free characterization of microbial community structures in a variety of environments, 262 including soil and faeces. Next Generation Sequencing (NGS) makes it easier and faster to 263 analyse the structure of bacterial communities without the need to clone DNA sequences into 264 a vector (Handelsman et al. 2007 ). Moreover, metagenomic approaches allow an earlier 265 unidentified microbial DNA to be obtained that can lead to the discovery of new genes 266 encoding proteins with a desired function, for example, resistance to antibiotics, or involved identification using a standardized DNA sequence), together with the availability of DNA 436 sequencing techniques, presents new opportunities in animal diet analysis. DNA fragments, 437 often degraded and shorter than 100-150 bp, are easily found in faeces. By using universal 438 primers for amplifying very short but informative DNA fragments, one can identify not only 439 food components of animal origin but also the plant taxa that had been consumed. Even so, 440 identification of prey using this method can be quite challenging and is not always precise. Relationships between particul 396x280mm (72 x 72 DPI)
